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QUALITY ASSURANCE STATEMENT

' Study Title: Salmonella/Mammalian-Microsome Plate Incorporation

{4

Mutagenicity Assay (Ames Test)

Study Number: T2039.501008
Study Director: S. Haworth, Ph.D.
Initiation Date: August 11, 1983

Review Completed Date: September 15, 1983

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures, docu-
mentation, equipment, etc. are examined in order to assure
that the study is performed in accordance with the Good Lab-
oratory Practices regulations and to assure that the study
is conducted according to the protocol.

The following are the inspection dates, phases inspected,
and report dates of QA inspections of this study.

DATE OF » REPORT SUBMITTED TO
INSPECTION PHASE INSPECTED STUDY DIRECTOR MANAGEMENT
8/11/83 Protocol review 8/11/83 8/11/83
8/17/83 Preparation of S-9 mixes 8/17/83 8/18/83

9/15/83 Final report 9/15/83 9/15/83

This report describes the methods and procedures used in the

study and the reported results accurately reflect the raw
data of the study.

%AJ %«dz_ 7/5’/,3

Nona S. Karten Date
Associate Director RA/QA




Introduction

test article AT0214, Lot No. GT11l5
was originally received on June 7, 1983, for testing in the
Salmonella/mammalian-microsome mutagenicity assay (Ames test)
using five tester strains, TA98, TA100, TA1535, TA1537 and
TA1538, both with and without activation by Aroclor induced
rat liver microsomes.,

In this original Ames study, the test article was
shown to cause slight increases in TA98 and TAl1537 revertants
per plate in the presence of 10% rat 5-9 homogenate per ml
of S-9 mix. Since the increase in revertants appeared to be S~9
dependent, a .study was designed to investigate 1) the effect
of increasing and decreasing the S-9 concentrations on
_revertant recovery, and 2) the effect of S-9 prepared from
the livers of Aroclor 1254 induced hamsters compared to S-9
prepared from the livers of Aroclor 1254 induced rats.

The study employed tester strains TA98 and TA1537 and
the following concentrations of S-9 homogenate per ml of 5-9
mix for both hamster and rat S-9 preparations:

5% S-9 homogenate = .05 ml S-9 homogenate/ml of S-9 mix
10% S-9 homogenate = .10 ml S-9 homogenate/ml of S-9 mix
30% S-9 homogenate

.30 ml S-9 homogenate/ml of S-9 mix

Conclusions

The results of the specially designed Salmonella/mammalian-
microsome mutagenicity assay indicate that under the conditions
of this study, test article AT0214, Lot
No. GT115 did not cause a positive response on either of the

tester strains under any of the experimental conditions investi-
gated. '

The increases in TA98 and TAl1l537 revertants per plate
were similar to those obtained in previous studies. Additionally,
neither the species from which the S-9 was derived nor the




Q concentration of the homogenate used in the S-9 mix appeared
to greatly influence the magnitude of the observed revertant

increases.

-28-



BATERIALS ZND 1IETHODS!?

Media Preparation .

Top Agar for Selection of Histidine Revertants: Minimal

top agar was prepared with 8 g/liter Difco Bacto Agar and

5 g/liter NaCl. After autoclaving, the molten agar was distri-
buted in 100 ml aliquots into sterile bottles and stored at

room temperature. Immediately before its use in the mutagenicity
assay, the top agar was melted and supplemented with 10 ml/.

100 ml agar of a sterile solution which contained 0.5 mM
L-histidine and 0.5 mM D-biotin. Twenty-five ml of sterile
deionized water was added per 100 ml top agar when it was used

in assays without metabolic activation. This ensured that final
top agar and amino acid supplement concentrations were the same

on plates with or without metabolic activation.

Top Agar for Viable Count Determination: Minimal top agar

as described above was supplemented with 35 ml1/100 ml agar of
a sterile solution which contained 1.4 mM L-histidine and 0.12 mb
D-biotin.

Minimal Bottom Agar: Bottom agar was Vogel-Bonner minimal

medium E.?2

Nutrient Broth: Nutrient broth used for growing overnight

cultures of the tester strains contained 25 g per liter of
Rutrient Broth No. 2 (Oxoid).

Nutrient Bottom Agar: Nutrient bottom agar was Vogel-

Bonner? minimal medium E supplemented with 25 g per liter of
Nutrient Broth No. 2 (Oxoid).

lThe experimental materials, methods and procedures are
based on those described by Ames, B. N., et al. Methods for
detecting carcinogens and mutagens with the Salmonella/
mammalian-microsome mutagenicity test. Mutation Research 31:
347-364, 1975.

2yogel, H. J. and D. M. Bonner, Acetylornithinase of
coli: partial purification and .some properties, J. Biol.
218:97-106 (1956).

3ibid.



Q Tester Strain Diluent: Diluent for tester strain titering
' contained Vogel-Bonner salt solution® supplemented with 10%
Nutrient Broth.

Test Article Diluent: The solvent used for diluting the
test article was deionized, distilled H:0.

Tester Strains

The tester strains used were the histidine auxotrophs.TAQS
"and TA1537 described by Ames?

GENOTYPE OF THE TA STRAINS USED FOR MUTAGEN TESTING

Histidine mutation Additional mutations
hisC3076 hisD3052 LPS Repair R factor
TA98 rfa uvrB +R

. TA1537 _ ’ rfa uvrB -

The tester strains possess characteristics which greatly enhance
their sensitivity to mutagenic materials.

Both strains possess the rfa wall mutation which has
resulted in the. loss of much of the lipopolysaccharide layer
"that coats the surface of the bacteria. This allows the entry
into the.bacterial cells of large ring compounds that would
otherwise be excluded by a normal intact cell wall. Secondly,
a stable mutation resulting in the loss of an excision repair
system (uvrB) further enhances both tester strains' sensitivity
to some mutagens. Finally, strain TA98 contains the pkM101l plasmid
which further increases the sensitivity of this strain to some
mutagens.

TA98 and TA1537 are reverted from histidine dependence

(auxotrophy) to histidine independence (prototrophy) by frame
shift mutagens.

‘ *Vogel, H. J., et al., op cit.
: SAmes, B. N., et al., op cit.
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Tester strains in use at Microbiological Associates were

received directly from Dr. Bruce Ames, Department of Biochemistry,
University of California, Berkeley.

Tester strain stocks were stored in liquid nitrogen, and
fresh cultures were inoculated directly from these frozen stocks.
Broth cultures were grown overnight at 37°% with shaking. At

the time of its use in the mutagenicity assay, each culture was

‘checked, as described.by Ames, for the presence of the rfa wall

mutation and strain TA98 was checked for the presence of the
pkM101 plasmid.®

Plating Procedures for the Mutagenicity Assay

Test System Identification: Each plate was labeled using
indelible ink with a code system which identifies the test article,
test phase, dose level and activation as described in detail in

Microbiological Associates' Microbial Mutagenesis Standard Operating
Procedures.

Test Article: The test article was solubilized and serially .
diluted immediately before its use in the mutagenicity assay.
Five doses of the test article were plated with TA98 and TA1537
with metabolic actiﬁation. All positive controls, solvent con-
trols and test article doses were plated in triplicate. With
metabolic activation, 50 pl of tester strain, 50 ul of solvent or
test article, and 0.5 ml of the appropriate S-9 mix were added
to 2.0 ml of molten selective top agar at 45°c. After vortexing,
the mixture was overlaid onto the surface of 25 ml of minimal
bottom agar. After the overlay had solidified, the plates were
inverted and incubated for 48 hours at 37°C.

Positive Controls: All combinations of positive controls

and tester strains plated along with the assay are listed below:

Strain Activation Positive Controls Conc. per Plate
TAOS8 + 2-Aminoanthracene 4.0 ug
TA98 - 2-Nitrofluorene 5.0 ng
TA1537 + 2-Aminoanthracene 4.0 ug
TA1537 - 9-Aminoacridine 75 ug

*Ames, B. N., et al., op cit.
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Source and Grade
9-Aminoacridine (CAS #90-45-9), Sigma Chemical Co.,
grade II, ~90% pure

2-Aminoanthracene (CAS #613-13-8), Sigma Chemical Co.,
practical grade

2-Nitrofluorene (CAS #607-57-8), Aldrich Chemical Co.,
98% pure :

Tester Strain Titers: Tester strain titers were determined

by viable count assays on nutrient agar plates. The averaged
number of cells plated per plate are reported on the individual
strain data formms.

Test Article Sterility Determination: The most concentrated

test article dilution for the mutagenicity assay was checked for
sterility by plating a 50 pl aliquot of the dilution on selective
agar.

Liver Microsomal Enzymes

Preparation of S-9 Homogenate: Rat liver microsomal enzymes

were prepared from male Sprague-Dawley rats that had been injected
with Aroclor 1254 at 500 mg/kg. Hamster liver microsomal enzymes
were prepared from male Syrian hamsters that had been injected
with Aroclor 1254 at 500 mg/kg. The Aroclor was diluted in corn
oil to a concentration of 200 mg/ml. Five days after their i.p.
injection with the Aroclor, the animals were sacrificed by decap-
itation, and their livers were excised.

The preparation of the microsomal enzyme fraction was carried
out with sterile glassware and solutions at 0-4°C. The excised
livers were placed in approximately 20 ml of 0.15M KC1l contained
in a pfe—weighed beaker. After weighing the liver, it was trans-
ferred to another beaker containing 3 volumes of 0.15M KCl1 (3 ml/g
of wet liver) where it was minced with sterile scissors. The
minced liver was homogenized and centrifuged at 9000 x g for 10
minutes. The supernétant (referred to by Ames as the §-9 fraction)

il
!
4
i
l
!
i
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was decanted, and small aliquots were distributed into freezing“
ampules which were stored at < -70%.

Preparation of S-9 Mix: The S-9 mixes were prepared
immediately before their use in the mutagenicity assay.

For both rat and hamster activation, three different S-9
mixes were used in this study. The mixes differ only in the

amount of S-9 homogenate added per ml of S~9 mix. The components

per ml of each §-9 mix are indicated below:

5¢ S-9 Homogenate

H,0 0.61 ml

' 1.00M NaH,PO,, pH 7.4 ~ 0.10 ml
0.20M MgCl,/0.825M KCl o 0.04 ml
0.05M G-6-P 0.10 ml
0.04M NADP | 0.10 ml
Ss-9 0.05 ml
1.00 ml

10% S-9 Homogenate °

H,0 ' 0.56 ml
1.00M NaH,PO,, PH 7.4 0.10 ml -
0.20M MgCl,/0.825M KC1 0.04 ml
0.05M G-6-P - 0.10 ml
0.04M NADP 0.10 ml
s-9 - 0.10 ml
1.00 ml

30% S5-9 Homogenate

H,0 0.36 ml

'1.00M NaH,PO,, pH 7.4 0.10 ml
0.20M MgCl,/0.825M KC1 0.04 ml
0.05M G-6-P 0.10 ml
0.04M NADP | 0.10 ml
S-9 0.30 ml

: 1.00 ml

Each plate received 0.5 ml of the S-9 mix.




Colony Counting

Revertant colonies for a given tester strain within a given
test article dilution series were counted either entirely by
automated colony counter or entirely by hand. Plates with
sufficient test article precipitate to interfere with automated

colony counting were counted manually.

The condition of the background bacterial lawn was
evaluated for evidence of test article toxicity, by using a
dissecting microscope. This toxicity was scored relative to
the solvent control plate and recorded along with the revertant
count for that plate on the individual strain data forms using

the code system on page 19.

Analysis of Data

All platings were done in triplicate. For each triplicate
plating, an average and standard deviation were calculated.
The calculations were done on a Hewlett-Packard HP-25 programmable

calculator which employs the following eguations:

Average (x)

% |
1
S
o~
®

Standard Deviation (Sx)

Evaluation of Mutagenicity Assay Data

For a test article to be considered positive, it must
cause at least a doubling in the mean revertants per plate of
at least one tester strain. This increase in the mean number

of revertants per plate must be:accompanied by a dose response

-8-



to increasing concentrations of the test article. 1In those .
cases where the observed dose-responsive increase in TA1537
revertants per plate is less than three-fold, the response must
be reproducible.

Archives

All experimental records of the study are maintained in
the Microbiological Associates' archives located at 1530 East
Jefferson Street, Rockville, Maryland, 20852.

Nona Karten, of the Regulatory Affairs and Quality Assurance

Unit, is responsible for maintaining the archives.

Stability of the Test Article

The stability of the test article under the actual exper-
imental conditions used in this study was not determined by

Microbiological Associates.

L RS  ARANTT T T e T
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BACTERIAL BACKGROUND LAWN EVALUATION CODES

‘Ea The condition of the background bacterial lawn is evaluated, first
macroscopically and then microscopically (using a dissecting microscope).
The evaluation is recorded using the following code:

Code Definition Characteristics
1l or Normal : Distinguished by a healthy microcolony
blank : lawn.

2 Slightly Reduced Distinguished by a noticeable thinning

of the microcolony lawn and an increase
in the size of the microcolonies compared
to the solvent control plate.

3 Moderately Reduced Distinguished by a marked thinning of
the microcolony lawn and an increase
in the size of the microcolonies compared
to the solvent control plate,

4 Extremely Reduced Distinguished by an.extreme thinning
of the microcolony lawn and an increase
in the size of the microcolonies compared
to the solvent control plate.

‘!} 5 Absent Distinguished by a complete lack of any
microcolony background lawn.

6 Obscured by The background bacterial lawn cannot be

Precipitate accurately evaluated due to microscopic

test article precipitate.

Evidence of macroscopic test article precipitate on the plates is
recorded by addition of the following precipitate code to the code number
used to evaluate the condition of the background bacterial lawn.

Sp Slight Precipitate Distinguished by noticeable precipitate
on the plate, however, the precipitate
does not influence automated counting
of the plate.

MP Moderate Distinguished by a marked amount of
Precipitate precipitate on the plate, requiring
the plate to be hand counted.

HP Heavy Precipitate Distinguished by a large amount of
precipitate on the plate, making the
required hand count difficult.

¢ ‘ »- ®
Thus, 3-MP would indicate a plate observed to have a modetately

reduced background lawn with a marked amount of precipitate which required
a hand count.
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PROTOCOL AMENDMENT

' \

Date: September 15, 1983

Sponsor:
Sponsor's Test Article Designation: AT0214
Study No.: T2039.501008

Protocol No.: - SPGT501008 080983

Protocol Title: Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test)

1. Section 6.3.2, §5-9 Mix; the stock solution listed as
"0,.04M G-6-P" should be "0.05M G-6-P".

Reason for Amendment:

Typographical error in protocol preparation.

APPROVAL:
(Pt o2 ochacrmbdd  S/s/F3
Steve R. Haworth, Ph.D. Date

Study Director

©

_ /.».. f, A B ‘ é@éé%éf
Ph.D. ‘ Date

Study Coordinftbr
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SALMONELLA/MAMMALIAN-MICROSOME PLATE INCORPORATION

MUTAGENICITY ASSAY (AMES TEST)

1.0 PURPOSE

The purpose of this study is to evaluate the mutagenic
potential of the test article (or its metabolites) based
on its ability to induce back mutations at selected loci
of selected strain(s) of Salmonella typhimurium in the
presence of exogenous metabolic activation by three dif- |,
ferent concentrations of induced rat and hamster liver
microsomes,

- 2.0 TEST ARTICLE

2.1

2.2

Identification: AT0214

Analysis:

The sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (see attached
Test Article Characterization form) and the stability

of the dosing solutions.

3.0 SPONSOR

3.1

3.2

3.3

Name:

Address:

Authorized Representative:

4.0 TESTING FACILITY

4.1

SPGTS01008

Name: Division of Genetic Toxicology
Microbiological Associates

Address: 5221 River Road
Bethesda, Maryland 20816

Study location: Rockville Laboratory

Study Director: Steve R. Haworth, Ph.D.

-21-
080983 1 of 11 -

< MICROBIOLOGICAL
~ ASSOCIATES

Aume \\"hitakes



S.0 TEST SYSTEM ' ' ‘

The Ames Test has been shown to be a sensitive, rapid,

accurate indicator of the mutagenic activity of a wide
range of chemical classes.

The Salmonella typhimurium histidine auxotroph tester
strains to be used may include TA98, TA100, TA1535, TA1537
and TA1538 as described by Ames (Ames, et al., Mutation
Research 31:347-364, 1975). The actual strains to be
used will be as. follows:

TR7%, TH/s37 sefl _ _5/olf?

Initials Date

GENOTYPE OF THE TA STRAINS USED FOR MUTAGEN TESTING

Histidine mutation , Additional mutations

hisG46 hisC3076 hisD3052 LPS Repair " R factor
TA1535 TA1537 TA1538 rfa uvrB -
TAl100 TA98 rfa uvrB +R

All of the tester strains contain, in addition to a muta-
tion in the histidine operon, two additional mutations
which enhance their sensitivity to some mutagenic
compounds. The rfa mutation causes a loss of one of the
enzymes responsible for the synthesis of part of the lipo-
polysaccharide layer of the cell wall. The resulting cell
wall deficiency increases the permeability of the cell to
certain classes of chemicals such as those containing large
ring systems that would otherwise be excluded by a normal
intact cell wall.

The second mutation is a deletion in the uvrB gene which
results in a deficient DNA excision-repair system. This
deficiency results in greatly enhanced sensitivity to some
mutagens. Since the uvrB deletion extends through the bio
gene, 2ll of the tester strains containing this deletion
also require the vitamin biotin for growth.

Finally, strains TA98 and TAl100 also contain the pkM1l01l

plasmid (carrying the R-factor) which further increases

the sensitivity of these two strains to some mutagens.

The mechanism by which this plasmid increases sensitivity

to mutagens has been suggested to be due to its coding for .
an error-prone DNA repair polymerase.

<. MICROBIOLOGICAL
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TA98, TA1537 and TA1538 are reverted from histidine depen-

i dence (auxotrophy) to histidine independence (prototrophy)
by frame shift mutagens. TAl00 and TAl535 are reverted by
mutagens that cause base substitutions.

5.1 Source
. Tester strains in use at Microbiological Associates
were recelived directly from Dr. Bruce Ames, Depart-
ment of Biochemistry, University of California,
Berkeley.

5.2 Storage
All Frozen Permanent and Working Stocks of the tester
strains will be stored in liquid nitrogen. Working
Stocks will be prepared by growing a fresh overnight
culture inoculated by a scrape of the Frozen Permanent
Stock, adding DMSO (.09 ml/ml of culture) and freezing
away small aliquots (0.1 - 0.2 ml) in glass vials.

5.3 Overnight Culture Preparation

Overnight cultures will be prepared by removing a
Working Stock vial from the liquid nitrogen freezer
and allowing it to thaw. A loopful of the thawed
aliquot will be transferred to a baffled shake flask
containing approximately 50 ml of culture media.

' The inoculated flask will be placed in a shaker/

- incubator at 37°c.

5.4 Harvesting of Cultures
All cultures will be harvested by monitoring optlcal
density rather than by duration of incubation since
overgrowth of cultures can cause loss of sensitivity
to some mutagens. Cultures will be removed from 9
incubation at a density of approximately 1-2 x 10
cells per ml.

5.5 Genotype Characterization
On the day of their use in-the mutagenicity assay,
all tester strain cultures will be checked for the
following genetic markers:

5.5.1 The presence of the rfa wall mutation will be
confirmed by demonstration of sensitivity to
crystal violet.

5.5.2 The presence of the pkM1l01l plaémid will be con-
firmed for tester strains TAS8 and TAl00 by
demonstration of resistance to Ampicillin.

5.5.3 Spontaneous reversion f:equencies that are
‘ ' characteristic of the respective strains will

be demonstrated by plating a11quots of the
culture on selective media.

3= e MICROBIOLOGICAL
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EXPERIMENTAL DESIGN ' .

The test article will be tested at a minimum of five dose
levels along with appropriate solvent and positive controls
on Salmonella tester strains which may include TA98, TA1l00,
TA1535, TA1537 and TA1538 with and without metabolic acti-
vatxon. Following an approximate 48 hour incubation at
37°c, revertant colonies per plate will be counted.

6.1 Dose Levels
Unless other supporting data is available, a prelim-
inary toxicity study will be conducted. Using TAl00
as the indicator strain, each test article will be
checked for toxicity up to a concentration of 10 mg/
plate if solubility/miscibility permits. Test
articles which exhibit limited solubility/miscibility
will be tested for toxicity up to the maximum workable
concentration attainable in the solvent of choice.
The toxicity determination will be conducted in the
presence of exogenous metabolic activation. An
aliquot from each of at least eight dilutions of
the test article will be plated with an overnlght
TA100 culture on selective minimal agar. Toxicity
is detectable as a decrease in the number of revertant
colonies occurring per plate and/or by a thinning or .
disappearance of the background bacterial lawn. The
highest concentration of test article used in the .
subsequent mutagenicity assay will be that which
gives a detectable reduction of revertants on the
selective plates and/or a thinning or disappearance
of the background bacterial lawn.

If no toxicity is observed, then the highest dose
level used in the mutagenicity assay will be 10
mg/plate unless:

1) The test article exhibits limited solubility or is
not uniformly dispersible in the solvent of
choice.

2) The test article precipitates heavily in the top
agar.

3) There is insufficient test article available to
either demonstrate toxicity or achieve a maximum
dose level of 10 mg/plate.

4) The study coordinator indicates an alternate top
dose level.

6.2 Fregquency and Route of Administration
The test system will be exposed to the test article .
via the plate incorporation methodology originally

< MICROBIOLOGICAL
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described by Ames (Ames, et al., Mutation Research
31:347-364, 1975). This methodology has been
shown to detect & wide range of classes of chemical

mutagens., All dose levels of test article, solvent
controls and positive controls will be plated in
triplicate.

. Exogenous Metabolic Activation

6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Homogenate Preparation
The preparation of the microsomal
enzyme fraction will be carried out
with sterile glassware and solutions

at 0-4°C. Excised livers will be

placed in approximately 20 ml of O0.15M
KCl contained in a pre-weighed beaker.
After the liver is weighed, it will be
transferred to another beaker contain-
ing 3 volumes of 0.15M KC1 (3 ml/g of

wet liver) where it will be minced
with sterile scissors. The minced
liver will be homogenized and
centrifuged at 9000 x g for 10

minutes. The supernatant {referred to

by Ames as the S-9 fraction) will be
decanted, and small aliquots will be
distributed into freezing ampules
which will be stored at < -70°cC.

. 6.3.1.2 S-9 Characterization
Each batch of S-9 homogenate will be

characterized for its ability to meta-

bolize the promutagens 7,12-
dimethylbenzanthracene, and 2-amino-

anthracene to mutagens as described by

deSerres (deSerres, et al., Science
203:563-565, 1979).

6.3.1.3 Species, Strain, Sex, Inducer
Liver microsomal enzymes will be
prepared from male Sprague-Dawley
rats and male Syrian hamsters that
have been injected with Aroclor 1254
at 500 mg/kg. The Aroclor will be
diluted in corn oil to a concentra-
tion of 200 mg/ml. Five days after
i.p. injection with the Aroclor, the
rats and hamsters will be sacrificed
by decapitation, and their livers
will be excised.

4 MICROBIOLOGICAL
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6.3.2 S-9 Mix ‘
The S-9 mixes will be prepared immediately
prior to their use in any experimental proce-
dure.

Three different S-9 mixes will be used in this
study. The mixes will differ only in the
amount of S-9 homogenate added per ml of S-9
mix. The components per ml of each S-9 mix
are indicated below:

5% S-9 Homogenate

Hzo 0.61 ml
1.00M NaH,PO,, pH 7.4 ' 0.10 ml
0.20M MgCl,/0.825M KCl 0.04 ml
0.04M G-6-P 0.10 ml
0.04M NADP 0.10 ml
s-9 0.05 ml
1.00 ml

108 S-9 Homogenate

H,0 _ 0.56 ml
1.00M NaH,PO,, pPH 7.4 0.10 ml
0.20M MgC12/0.825M KC1 0.04 ml
0.04M G-6-P 0.10 ml
0.04M NADP 0.10 ml
s-9 0.10 ml

-26- <. MICROBIOLOGICAL
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30% S-9 Homogenate

Hzo 0.36 ml
1.00M NaH2P04, pH 7.4 0.10 ml
0.20M MgCl,/0.825M KC1 0.04 ml
0.04M G-6-P ' 0.10 ml
0.04M NADP 0.10 ml
S-9 0.30 ml

1.00 ml

Each plate will receive 0.5 ml of the S-9 mix.
6.4 Controls

6.4.1 Positive Controls

All combinations of positive controls and
tester strains plated concurrently with the
assay are listed below:

Strain Activation Positive Controls Conc. per Plate
TA98 + 2-aminoanthracene 4.0 ug
TA98 - 2-nitrofluorene 5.0 ug
TA100 + 2-aminoanthracene 4.0 ug
TA100 - sodium azide 5.0 ug
TA1535 + 2-aminoanthracene 4.0 ug
TA1535 - sodium azide 5.0 ug
TA1537 + 2-aminoanthracene 4.0 ug
TA1537 - 9-aminoacridine 75 ug
TA1538 + 2-aminoanthracene 4.0 ug
TA1538 - 2-nitrofluorene 5.0 ug

[o,]
.
o
.
N

Solvent Controls

Appropriate solvent controls will be plated

for all strains with exogenous metabolic
activation. Solvents compatible with this

test system in order of preference include

but will not be limited to: Deionized distilled
H,0, dimethylsulfoxide (CAS $67-68-5),

adetone (CAS 467-64-1), and ethanol

(CAS $#64-17-5). '

6.4.3 Sterility Controls

6.4.3.1 The most Eoncentrated test article
dilution will be checked for

sterility.
—27- < MICROBIOLOGICAL
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6.4.3.2 The S-9 mix will be checked for .
sterility.

6.4.4 Tester Strain Titers
Each tester strain titer will be determined by
plating an appropriate dilution of each over-
night culture on complete agar.

7.0 METHODS

7.1

Plating Procedures for the Mutagenicity Assay

The test article will be solubilized and serially
diluted immediately before its use in the mutagenicity
assay. S-9 mixes will also be prepared immediately
prior to their use in the mutagenicity assay.

At least five doses of the test article will be plated
with the appropriate tester strains, with each
exogenous metabolic activation system.

Fifty ul of tester strain, 50 ul of solvent or test

article solution and 0.5 ml of S-9 mix will be added

to 2.0 ml of molten selective top agar at 45°C.

After vortexing, the mixture will be overlayed onto :
the surface of 25 ml of minimal bottom agar. After .
the overlay has solidified, the plates will be 1nvert-

ed and incubated for approximately 48 hours at 37 °c.

When necessary, aliquots of other than 50 ul of test
article/solvent will be plated.

Test System Identification

Each plate will be labeled using indelible ink with a
code system which identifies the test article, test
phase, dose level, strain and activation type as
described in detail in Microbiological Associates'
Microbial Mutagenesis Standard Operating Procedures.

Colony Counting

Revertant colonies for a g1ven tester strain within a
given test article dilution series will be counted
either entirely by automated colony counter or
entirely by hand. Plates with sufficient test article

precipitate to interfere with automated colony

counting will be counted manually.

7.3.1 Background Bacterial Lawn Evaluation
"  The condition of the background bacterial
lawn on plates in the assay will be evaluated
for evidence of test article toxicity and
precipitate. Evidence of toxicity will be .
scored relative to the solvent control plate
and recorded along with the revertant count

for that plate.
A% MICROBIOLOGICAL
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7.4 Analysis of Data

For all replicate platings, the mean revertants per
plate and the standard deviation will be calculated.

EVALUATION OF TEST RESULTS

For a test article to be considered positive, it must cause
at least a doubling in the mean revertants per plate of at
least one tester strain. This increase in the mean number
of revertants per plate must be accompanied by a dose
response to increasing concentrations of the test article.
In those cases where the observed dose-responsive increase
in TA1537 or TAl538 revertants per plate is less than
three~fold, the response must be reproducible.

CRITERIA FOR DETERMINATION OF A VALID TEST

The following cr1ter1a must be met for the assay to
be considered valid:

9.1 Tester Strain Integrity

9.1.1 rfa Wall Mutation
In order to demonstrate the presence of the
deep rough wall mutation, all tester strain
cultures must exhibit sensitivity to crystal
violet.

9.1.2 pkM101 Plasmid R-factor
In order to demonstrate the presence of the
pkM10l plasmid R-factor, tester strain cultures
of TA98 and TA100 must exhibit resistance to
Ampicillin.

9.1.3 Characteristic Number of Spontaneous Revertants
All tester strain cultures must exhibit a
characteristic number of spontaneous revertants
per plate. The acceptable ranges are as

follows:
TAS8 10 - 50
TA100 80 -~ 240
TA1535 5 - 45
TA1537 3 - 21
TA1538 5 - 35

9.1.4 Tester Strain Titers
In order to ensure that appropriate numbers of
bacteria are plated, tester straén culture
titers mugt be greater than 1x10° but less
than 4x10

-29- 4« MICROBIOLOGICAL
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10.0

11.0

12.0

9.1.5 Positive Control Values ‘
Positive control values must exhibit at least a
three fold increase in the number of revertants
per plate over the average value for the sol-
vent control for the respective strain.

9.2 Toxicity

9.2.1 Minimum Number of Dose Levels
A minimum of three non-toxic dose levels are
required to evaluate assay data.

FINAL REPORT

A report of the results of this study will be prepared
by the Testing Laboratory and will accurately describe all
methods used for generation and analysis of data.

Results of the preiiminary toxicity determinations will be
presented which will include the number of revertants per

plate and a background bacterial lawn evaluation for each
dose level.

Results presented for the mutagenicity assay will include

the number of revertants per plate with a corresponding .
background bacterial lawn evaluation, along with a mean

and standard deviation for all replicate platings.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records

Upon completion of the final report, all raw data
and reports will be maintained by the Regulatory
Affairs Unit of Microbiological Associates in
accordance with the Terms and Conditions.

11.2 Test Article

A sample of the Test Article will be held in
storage in accordance with the Terms and
Conditions.

GOOD LABORATORY PRACTICES

This study will be performed in compliance with the pro-
visions of the Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies.

—30- & MICROBIOLOGICAL
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I.? will this study be submitted to a regulatory agency?
1f so, to which agency or agencies?

Does the sponsor request that samples of the Test Article
dosing solutions be returned?

13.0 SCHEDULE OF EVENTS

13.1 Proposed Initiation Date: 8/0/$3.

13.2 Scheduled Completion Date: 576/ P3

14.0 REFERENCES

Ames, B.N., McCann, J., and Yamasaki, E. Methods
for detecting carcinogens and mutagens with the
Salmonella/Mammalian-Microsome Mutagenicity test.
Mutation Research 31:347-364, 1975.

deSerres, et al., The Salmonella Mutagenicity Assay:
Recommendations, Science 203:563-565, 1979.

8/9/83
DATE PROTOCOL APPROVED BY SPONSOR

ST A2 ‘)ééza/ﬂﬁ% Fl s

STUDY DIRECTOR DATE
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Securing the Industry’s Future Since 1894

CTFA

@ Cosmetic, Toiletry, and Fragrance Association

Pamela G. Bailey
President & CEO
June 2, 2005

Dr. Scott A. Masten

Office of Chemical Nomination and Selection
NIEHS/NTP

111 T.W. Alexander Drive

P.O. Box 12233

Research Triangle Park, NC 27709

RE: Request for Additional Information on Toxicological Study Nominations to the National
Toxicology Program (70 Federal Register 23877): Imidazolidinyl Urea

Dear Dr. Masten,

The Cosmetic, Toiletry, and Fragrance Association! (CTFA) appreciates the opportunity to
provide additional information on the above referenced topic. Imidazolidinyl Urea is used as a
preservative within the personal care products industry, and thus its nomination for study is of
interest to CTFA members. When reading the NTP background document on Imidazolidinyl
Urea, we noted that data on Diazolidinyl Urea are also included. The background document cites
the Cosmetic Ingredient Review (CIR) as finding that Diazolidinyl Urea was not mutagenic in S.
typhimurium and that it does not induce micronuclei, but that no technical details were available.

The three unpublished studies regarding genotoxicity of Diazolidinyl Urea cited in the CIR report
are enclosed. These papers are listed as follows in the reference section of the CIR report.

33. Microbiological Associates. (July 29, 1983). Salmonella/mammalian-microsome
mutagenicity assay. Submission of unpublished data by CTFA.

34. Microbiological Associates (September 15, 1983). Salmonella/mammalian-microsome
mutagenicity assay. Submission of unpublished data by CTFA.

35. Pharmakon Research International, Inc. (December 12, 1986). Micronucleus test. Submission
of unpublished data by CTFA.

1Based in Washington, D.C., CTFA is the trade association representing the cosmetic, toiletry, and fragrance industry in the United States and
globally. Founded in 1894, CTFA has a membership of nearly 600 companies including manufacturers, distributors, and suppliers for the vast
majority of finished personal care products marketed in the United States.

1101 17th Street, N.W., Suite 300 @ Washington, D.C. 20036-4702 e 202/331-1770 e 202/331-1969 (Fax) @ www.ctfa.org


Scott Masten
Note
Received PDFs via email from Carol Eisenmann/CTFA and hard copy via FedEX on 6/6/05 
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Unpublished data cited in CIR reports are available from CIR upon request. In the future, if
unpublished data cited in CIR reports are needed by the NTP, please contact Dr. Carol
Eisenmann, at CTFA (eisenmannc @ctfa.org) and she will assist you in getting this information.

Sincerely,

MAUE~.

Gerald N. McEwen, Jr., Ph.D., I.D.
Vice President - Science



Scott Masten

Subject: Imidazolidinyl Urea

Date: Monday, June 6, 2005 10:16 AM

From: Carol Eisenmann <eisenmannc@ctfa.org>
To: <masten@niehs.nih.gov>

Dear Dr. Masten,

RE: Request for Additional Information on Toxicological Study Nominations to the National
Toxicology Program (70 Federal Register 23877): Imidazolidinyl Urea

Attached, please find a submission letter and three unpublished studies on Diazolidinyl Urea
mentioned in the Imidazolidinyl Urea background document.

This submission was also sent to you by FedEx on Friday June 3, 2005.
Sincerely,

Carol

Carol J. Eisenmann, Ph.D., D.A.B.T.
Toxicologist, Science Department
CTFA

1101 17th Street, N.W., Suite 300
Washington DC 20036-4702
Phone: 202 331-1770

Fax: 202 331-1969
eisenmannc@ctfa.org
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Micronucleus Test (MNT)

PH 309-SU-001-86
Germall II

SUMMARY

Doses for the Micronucleus Test on Germall II were selected from the
previously reported results of an acute oral toxicity study in mice on Germall
II done at Pharmakon Research International, Inc. In discussion with the
sponsor, the doses selected were 1200, 2000 and 2800 mg/kg.

In the Micronucleus Test, nine groups of ten animals (5 males and 5
females/group) were given single doses of Germall II in 0.25% methylcellulose
(0.25% MC) by oral gavage at 1200, 2000 or 2800 mg/kg and sacrificed at 30, 48
or 72 hours. Similar groups, administered the vehicle control, 0.25% MC were
evaluated concurrently at each sacrifice interval. An additional group of ten
animals (5 males and 5 females) was administered cyclophosphamide (CP) in 0.9%
saline at a dose of 60 mg/kg and sacrificed at 30 hours, serving as the
positive control. Slides were prepared from the bone marrow of the femora and
stained. Coded slides were scored for the number of polychromatic
exythrocytes (PCE) with micronuclei in 1000 PCE/animal. The ratio of
polychromatic to normochromatic erythrocytes (NCE) per 1000 erythrocytes was
determined for each animal.

The results for test article, Germall II, were negative in the Micronucleus
Test at dose levels of 1200, 2000 and 2800 mg/kg at all of the time intervals
evaluated. These findings are based upon the inability of the test article to
produce a statistically significant increase in the number of micronuclei in
1000 polychromatic erythrocytes per animal in the treated groups versus the
vehicle control groups.







STUDY DESCRIPTION

Sponsor: Sutton Laboratories
: Chatham, New Jersey 07928

Study Number: PH 309-~SU~001-86

TEST ARTICLE

The test article, Germall II, Lot # GT-152, was received by Pharmakon Research
International, Inc. on July 24, 1986 in a plastic bag and the physical
description of the test article upon receipt was a white powder. Normal
precautions were used in handling the test article. All documentation
supplied by the sponsor concerning stability and purity of the test article
was the responsibility of the sponsor. Information as to the stability,
purity, expiration date and other technical aspects of the test article was
recorded in the sponsor's file. For the purposes of this study, the test
article was stored at room temperature in the container received from the
sponsor. All required dose levels were made with 0.25% methylcellulose on the
day of administration. At the time of testing the test article was described
as a white powder. There was no apparent change in the physical state of the
test or control articles during the assay. Details of the test article
preparation are contained in the Methods and Materials section of this report.
Dosing solutions were used within two hours of preparation. Samples of the
*test article/vehicle solutions were sent to the sponsor for analysis, along
with a sample of the vehicle control. .

Date Micronucleus : .
Test Initiated: October 21, 1986

Date Micronucleus

Test Completed: November 21, 1986

Sponsor's Study

Monitor: ) Grover Vernon Foster, Jr., Ph.D.

Pharmakon's Study Ruth M. Sorg, M.S. (Byg.), Pharmakon Research
Director: International, Inc. ’

Technical Nancy Gongliewski, Nira Madison,

Performance: Susan M Lucenti, B.S., and Ruth M. Sorg, M.S. (Hyg.)
Notebook

Reference: Noteboock #1123, pages 88-131 (Study)

Good Laboratory Practices Statement: This study was conducted in compliance
with the Good Laboratory Practice Requlations for non-clinical laboratory
studies as developed by the U.S. Food and Drug Administration (Code of Federal
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Micronucleus Test (MNT)
PH 309-SU~001-86

Regulations, Title 21, part 58 revised as of April 1, 1980), as well as the
U.S. Environmental Protection Agency (EPA) as stated in the Federal Register,
Vol. 48, No. 230, Tuesday, November 29, 1983 as well as the Organisation for
Economic Co-operation and Development Guidelines for Testing Chemicals (OECD),
ISBN 92-~64~12221-4, adopted by the council at its 535th meeting on 12th May
1981. There were no significant deviations from the GLP Regulations which
affected the quality or integrity of the study. Q.A.U. findings derived frcm
the inspection(s) during the conduct of this study and from the audit of the
final report are documented and have been provided to the study director and
the test facility management.

Records Maintained: All correspondence pertinent to the study between the
sponsor and Pharmakon Research Intermational Inc., protocol, amendments to the
protocol, raw data, test substance weight or volume, dispensation reports,
quality assurance reports, the final report as well as microscope slides
scored in the study are maintained in the Pharmakon Research International,
Inc. Archives.

Test Facility Standard Operating Procedures: The methods utilized in this
study are maintained in appropriate SOPs at Pharmakon Research International,
Inc. and include SOPs PH-309, PH-007, PH-010, PH-020, PH-516, PH-545, PH-562
and PH-569.

PURPOSE

The purpose of this assay was to evaluate the potential of Germall II to
induce micronuclei in mice pretreated by oral gavage with the test article.
The Micronucleus Test detects in vivo damage to the chromosomes or mitotic
apparatus by determining the presence of micronuclei in the polychromatic
erythrocytes (PCE) in the bone marrow of mice. During development of an
erythrocyte, the nucleus of the erythroblast is extruded and acentric
fragments or lagging chromosomes may remain in the cells and become
micronuclei. The cell then proceeds through a transient stage, the
polychromatic erythrocyte which stains a bluish color as compared to the pink
of the more mature normochromatic erythrocytes. Since micronuclei arise from
chromosome fragments or chromoscomes that are not incorporated into daughter
nuclei at the time of cell division, the assay detects both clastogens and
agents that affect the spindle apparatus(l).

Justification of Test System: Mice have historically been used in the
Micronucleus Test and have been shown to exhibit micronuclei indicative of
chromosome. breakage (2) or lagging chromoscmes. Oral administration was chosen
as an acceptable alternative route to the IP route and more closely
approximates the anticipated route of human exposure.

METHODS AND MATERIALS

Preparation of Control and Test Articles: Test article, Germall II, was
weighed and diluted with 0.25% methylcellulose, Lot # 705259, {supplied by
FPisher Scientific] (prepared in deionized water at Pharmakon Research
International, Inc.). Good solutions were obtained and maintained at all
levels evaluated utilizing a magnetic stir plate. The positive control,
cyclophosphamide, was dissolved in. 0.9% saline (Lot # 83-701-DM-01; Abbott
Laboratories) and administered at 10 ml/kg at a dose of 60 mg/kg of body
weight. Test article, Germall II, was administered at a dose volume of
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Micronucleus Test (MNT)
PH 309~SU-001~86

10 ml/kg in the Micronucleus Test. The test article and positive control
solutions were prepared fresh and dosed within two hours of preparation.
There were no impurities expected to have been present in the vehicle control
which would have affected the outcome of this assay.

Positive Control Cyclophosphamide, Lot # 114F-~0393
Article: Source: Sigma Chemical Company

Dose Selection: Doses were selected for evaluation in the Micronucleus Test
based on the previously reported results of an acute oral toxicity study in
mice on Germall II done at Pharmakon Research International, Inc. 1In
discussion with the sponsor, doses selected for evaluation in the Micronucleus
Test were 1200, 2000 and 2800 mg/kg.

MICRONUCLEUS TEST

Treatment Procedure(3,4): Seven week old CD-1 mice (male and female) were
used in the study and supplied by Charles River Laboratories, Wilmington,
Massachusetts. Animals were acclimated to laboratory conditions for five days
prior to initiation of the assay. The albino mice were randomized by body
weight and assigned to groups by use of a random number table and ear tagged.
Initial body weights for the males ranged from 26-31 grams and females from
23-29 grams. Mice were housed five (5) per cage according to sex and dose
group in stainless steel wire mesh cages in accordance with the "Guide for the
Care and Use of Laboratory Animals"™ of the Institute of Laboratory Resources,
National Research Council. Waste material was removed three times per week.
Throughout the study, animals were fed Wayne Rodent Blox and fresh tap water
was also available ad libitum. Water is monitored for contaminants at
pericdic intervals and the results kept on file at Pharmakon Research
International, Inc. No contaminants in the food and water were expected to
have been present to interfere with the outcome of the study. The
experimental design(5) for the Micronucleus Test was as follows:

‘ Animals per sacrifice time
Group Dose 30 hrs. 48 hrs. 72 hrs.

0.25% methylcellulose 10 ml/kg 10 10 10
Germall II 1200 mg/kg 10 - 10 10
Germall II 2000 mg/kg 10 10 10
" Geyxmall IIT 2800 mg/kg 10 10 10
Cyclophosphamide 60 mg/kg 10 - -

The test article was administered in single oral doses to nine groups of ten

animals (5 males and 5 females/group) at 1200, 2000 or 2800 mg/kg at 10 ml/kg
which were sacrificed at 30, 48 and 72 hours. Concurrently cyclophosphamide

in 0.9% saline, the positive control, was administered by oral gavage to mice
(S males and 5 females) at a dose of 60 mg/kg. Thirty hours after treatment,
the positive control animals were sacrificed. Groups of ten animals (5 males
and 5 females) were administered the vehicle control by oral gavage at

1pu 403-SU-001-86, October 14, 1986
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10 ml/kg and sacrificed at 30, 48 and 72 hours. The time of sacrifice and
cell harvest were determined from the time of treatment. All animals were
sacrificed by cervical dislocation and "their femora removed.

Pharmacotoxic Effects of Treatment: Animals were observed for mortality and
pharmacotoxic signs immediately after dosing and at 4, 24, 48 and 72 hours
after dose administration when applicable.

Animals administered Germall II at 1200 mg/kg exhibited no signs immediately
after dosing. At 4, 24, 48 and 72 hours one or more animals exhibited
decreased body tone. Abnormal gait was also observed occasionally at 4 and 24
hours. )

At 2000 mg/kg decreased body tone was observed in several animals at all
observation times. Abnormal gait was also observed in six males and three
females at 24 hours.

At 2800 mg/kg decreased body tone was observed in several animals at all
observation times. Approximately two-thirds of the animals at this level also
exhibited abnormal gait at 4 and 24 hours. Additional signs observed at this
level included vocalization to the touch in two females and one male at 4
hours, and decreased activity in two males at 4 hours.

At 2800 mg/kg, a total of three animals (all males) died during the in vivo
phase of the study. One male (# 4222 in the 72 hour sacrifice group) died | by
7 hours after dose administration. Gross necropsy findings for this animal
indicated fluid filled, distended intestines which were dark red in color.
The glandular section of the stomach contained hemorrhogic areas and was
distended and the stomach was filled with clear fluid. By 24 hours two
additional males were dead (# 4184 in the 48 hour sacrifice group and # 4225
in the 72 hour sacrifice group). Gross necropsy finding for # 4184 revealed
distended intestines filled with red fluid and a distended stomach filled with
clear fluid. The glandular section of the stomach was red in color and
contained hemorrhogic areas. Gross necropsy of male # 4225 revealed a
distended stomach filled with a clear fluid, and the glandular portion of the
stomach was red in color. The lungs were also red in color.

No signs were observed in animals administered the positive or vehicle
controls.

Slide Preparation: Both femora of each individual animal were opened
carefully at the proximal end with a scissors until a small opening to the
marrow canal became visible. A 1 ml tuberculin syringe filled with
approximately 0.2 ml fetal bovine serum was inserted into the bone and the
bone marrow was gently flushed (to assure maximum dispersion) into 1.0 ml of
fetal bovine serum in a 3 ml conical centrifuge tube. The femora were flushed
with fetal bovine serum until all the marrow was out and the bone appeared
almost transparent. If necessary, the distal ends were opened and flushed.
Bone marrow suspensions from both femora of each individuval animal were pooled
and treated as a single sample for slide preparation. The suspension was
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centrifuged at 1000 rpm in a Sorvall RC-5 centrifuge with an HS-4 head for
five minutes. The supernatant was removed leaving a small amcunt of fetal
bovine serum with the remaining cell button. The button was mixed with a
pasteur pipette to assure a homogenous mixture. & small drop of the mixture
was immediately placed near the frosted end of a glass microscope slide
previously cleaned in absolute ethanol and pulled behind a clean slide at a
45° angle. The slides were quick dried on a slide warmer set at approximately
56°C., Following preparation of the smears, they were dipped in absolute
methancl and allowed to air dry.

Staining: The slides were stained according to the following procedure:

a) Fix in absolute methanol - 5 minutes and air dry.
b) Remove metallic film from surface of Giemsa working solution
- (5% Giemsa in pH 6.8 phosphate buffer solution) using a paper
towel.
c) Stain 20 minutes in Giemsa working solution.
d) Rinse twice. The first rinse is in deionized water
adjusted to pH 4.0 to 4.5 and the second rimse in
deionized water adjusted to pH 7.0.
e) Clean back of slide with absolute methanol.
£) Dry on 56°C slide warmer.
g) <Clear in xylene. _
h) Mount in Permount with cover glass.

Coding of Slides: Slides were coded randomly by study number and number
designation. The code was kept on a separate sheet in the sponsor's file
until the slides were evaluated. Following evaluation, the slides were
decoded and the code sheet was placed in the notebook. The coding of the
slides was carried out by an individual not involved in the actual scoring of
the study.

. Criteria for Scoring Micronuclei: Micronuclei are uniform, darkly stained,
typically round bodies in the cytoplasm of PCE. Occasionally, micronuclei
appear almond or tear drop shaped. Inclusions in PCEs which were reflective,
improperly shaped or stained, or which were not in the focal plane of the cell
were judged to be artifacts and were not scored as micronuclei. Cells
containing more than one micronucleus were only scored as one micronucleated
PCE.

Slide Analysis: The slides were screened for good preparation, i.e. well
spread, undamaged, perfectly stained. One thousand (1000) PCE per animal were
counted for the presence of micronuclei. The data were expressed -as the
number of micronucleated PCE versus total normal PCE in 1000 total PCE per
animal (Tables 1, 2 and 3).

A total of 1000 polychromatic and normochromatic erythrocytes (NCE) was also
counted per animal. These data were expressed as the ratio of polychromatic
erythrocytes to normochromatic erythrocytes (Tables 4, S5 and 6). For each
group of ten animals designated in each dose group (Tables 1-6), male numbers
1-5 represent the first to the fifth male. Female numbers 6-10 represent the
first to the fifth female in each respective group.
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Statistical Evaluation: Assessment of a test article as positive is based
upon its ability to produce a statistically significant increase in the number
of micronucleated polychromatic erythrocytes as compared to the vehicle
control. One-tailed t tests were used to mzke pairwise comparisons between
each treatment group and its concurrent vehicle control for statistically
significant increases in the number of micronucleated PCE. The ratio of
polychromatic to normochromatic erythrocytes was also calculated based on 1000
erythrocytes for each animal. The proportion of polychromatic erythrocytes
per 1000 erythrocytes per animal was evaluated by pairwise t tests after an
aresin transformation was performed. Statistical significance was judged at
p < 0.05 and p < 0.01 levels. All comparisons were made for each sacrifice
time separately comparing treated groups versus the vehicle control group.

Results: No statistically significant increases in the incidence of
micronucleated PCE were detected in animals treated with Germall II at any of
the sacrifice times evaluated.

A statistically significant elevation in the PCE/NCE ratio was detected in
animals administered Germall II at 2800 mg/kg and sacrificed at 72 hours (p <
0.05). The significance of elevations in this ratio is unclear.

Animals treated with the positive control gave a statistically significant
increase in the incidence of micronucleated PCE (p £ 0.0l1) and a statistically
significant (p £ 0.05) depression of the PCE/NCE ratio.

Criteria for a valid Test: If the spontaneous rate of micronuclei in the
polychromatic erythrocytes is less than 0.5% and the positive control is
statistically greater (p < 0.05) than the spontaneocus and at least seven
animals per group survived the treatment, the results will be deemed
acceptable. This study fulfilled the criteria of a valid test.

CONCLUSION

The results for test article, Germall II, were negative in the Micronucleus
Test at dose levels of 1200, 2000 and 2800 mg/kg of body weight administered
in single oral doses with sacrifice times of 30, .48 and 72 hours. These
findings are based upon the inability of the test article to produce a
significant increase in the incidence of micronuclei per 1000 polychromatic
erythrocytes per animal in the treated groups versus the vehlcle control
groups under the conditions of this assay.

REFERENCE: 1. .Heddle, J.A., M. Hite, B. Kirkhart, K. Mavournin,
J. T. MacGregor, G.W. Newell and M.F. Salamone.
Induction of Micronuclei as a Measure of Genotoxicity.
A Report of the U.S. Environmental Protection Agency
Gene~Tox Program, 1983, Volume 123, pages 61-118.

2. Schmid, W., The Micronucleus Test, Mutation
Research, 31 (197%5) 9-15.
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3. EPA New and Revised Health Effects Test
Guidelines, Federal Register Vol. 50, No. 188, Friday,
September 27, 198S. .

4. Organisation for Economic Co-operation and
Development Guidelines for Testing Chemicals (OECD},
ISBN 92-64-12221-4, adopted by the council at its
535th meeting on 12th May, 1981.

S. Salamone, M., J. Heddle, E. Stuart and M. Katz.
Towards An Improved Micronucleus Test, Mutation
Research 74 (1980) 347-356.







Table 1

Micronucleus Test
SUMMARY DATA

PH 309~-SU-001-86

Micronucleated PCE/1000 Polychromatic Erythrocytes/Animal

Controls 30 hour sacrifice
Animal Number 0.25% MC CP (30 hr.) Germall II-
Male 10 ml/kg 0.5 mg/kg 1200 mg/kg 2000 mg/kg 2800 mg/kg
1 3 44 1 2 1
2 0 24 o 0 o
3 2 93 1 0 2
4 2 27 1 0 2
5 0 17 0 1 1
Female
6 1 19 5 4 7 0
7 1 26 3 2 3
8 1 24 1 1 1
9 3 30 2 1 1
10 1 50 0 0 0
Mean *S.D. 1.40%1.07 35.40%£22.76 1.40+1.58 1.10%1.29 1.1020.99
t value -  4.719%+ o 0.565 0.647

** Denotes statistical significance at p < 0.01.




Table 2

Micronucleus Test
SUMMARY DATA

PH 3Q9—SU-001—86

Micronucleated PCE/1000 Polychromatic Erythrocytes/Animal

Controls 48 hour sacrifice
Animal Number 0.25% MC Germall II
Male 10 ml/kg 1200 mg/kg 2000 mg/kg 2800 mg/kg
1 | 3 1 0 0
2 2 2 3 0
3 0 3 1 2
4 1 3 0 Dead-
5 2 1 3 3
Female
6 1 . 1 1 2
7 1 1 3 1
8 1 0 0 5
9 ’ 0 0 1 1
10 0 0 1 0
Mean #S.D. 1.10 £ 0.99 1.20 £ 1,14 1.30 £ 1.25 1.56 * 1.67
t value - ' 00205 0.395 0.732
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Table 3

Micronucleus Test
SUMMARY DATA

PH 309~-SU-001--86

Micronucleated PCE/1000 Polychromatic Erythrocytes/Animal

Controls 72 hour sacrifice
Animal Number 0.25% MC Germall II
Male 10 ml/kg 1200 mg/kg 2000 mg/kg 2800 mg/kq .
1 g 4 1 1
2 1 0] 2 | Dead
3 2 0 0 0
4 4 1 1 0
5 0 0 0 Dead
Female
6 1 0 1 0
7 0 1 2 1 .
8 0 2 1 1
9 1 ' 0 1 0
10 1 0 1 0
Mean *S.D. 1.00 £ 1.25 0.80 £ 1,32 1.00 * 0.67 0.38 £ 0.52

t value - 0.348 0 1.322

11
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Table 4

Micronucleus Test
SUMMARY DATA

PH 309-SU-001-86

Ratio of Polychromatic Erythrocytes to Normochromatic Erythrocytes
in 1000 Erythrocytes/Animal

Controls 30 hour sacrifice
Animal Number 0.25% MC ° CP(30 hr.) Germall IT
Male 10 ml/kg 60 mg/kg 1200 mg/kg 2000 mg/kg 2800 mg/kg
i . 0.429 0.984 1.057 0.828 0.919
2 1.469 0.869 1.257 0.984 1.008
3 0.639 0.634 1.283 1.681 1.222
4 0.957 0.672 1.008 1.551 1.375%
5 1.825 0.603 0.541 1.611 1.404
Female
6 1.353 1.183 _ . 2.597 2.145 2.436
7 1.882 1.137 2.289 1.294 1.273
8 1.174 0.876 2.831 1.857 2.030
9 1.481 17123 1.169 1.415 | 1.625
10 1.710 1.165 1.809 2.401 1.336
Mean #5.D. 1.29%0.49 0.92+0.23 1.58%0.76 1.58i0.48.' 1.46%20.46
t value® - 2.243+ 0.451 0.918 0.536

* Denotes statistically significant depression at p € 0.05.
2 t values are derived from comparisons between groups using the arcsin

transformed value for the proportion of PCE for each animal and not from the
tabulated valued for ratios given in this table.
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Table 5

Micronucleus Test
SUMMARY DATA

PH 309-5U-001-86

Ratio of Polychromatic Erythrocytes to Normochromatic Erythrocytes
in 1000 Exrythrocytes/Animal

Controls 48 hour sacrifice
Animal Number 0.25% MC Germall II-
Male 10 ml/kg 1200 mg/kg 2000 mg/kg 2800 mg/kg
1 | 1.232 1.262 0.908 1.571
2 1.433 ’ 1.874 1.128 1.146
3 1.639 1.500 1.415 1.907
4 » 1.778 2.096 1.410 Dead
5 2.106 2.145 1.174 1.506
Female ’
6 1.273 , 1.358 1.551 1.632
7 1.193 1.793 2.086 1.747
8 1.558 1.653 1.445 1.392
9 ' 2.247 1.985 1.364 2.096
10 1.564 1.959 1.488 1.564
Mean #S.D. 1.60 £ 0.36 1.76 £ 0.31  1.40 + 0.31 1.62 * 0.28
t value® - 1.144 1.413 0.204

a t values are derived from comparisons between groups using the arc51n
transformed value for the proportion of PCE for each animal and not from the
tabulated values for ratios given in this table.

13
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Table 6

Micronucleus Test
SUMMARY DATA

PH 309-SU-~001-86

Ratio of Polychromatic Erythrocytes to Normochromatic Erythrocytes
in 1000 Erythrocytes/Animal

controls 72 hour sacrifice
Animal Number 0.25% MC Germall II-
Male 10 ml/kg 1200 mg/kg 2000 mg/kg 2800 mg/kg
1 1.294 1.398 1.770 1.237
2 0.912 1.242 ©1.353 Dead
3 1.959 1.294 0.838 0.912
4 1.070 1.053 1.165 1.232
5 0.949° 1.262 1.506 Dead
Female
6 ©1.732 1.463 0.988 2.344
7 1.740 1.415 1.571 ~ 2.759
8 0.695 1.045 1.469 2.322
9 1.179 1.252 1.899 2.300
10 1.427 1.882 1.475 2.344
Mean %S.D. 1.30 £ 0.41 1.33 £ 0.24 1.40 £ 0.33 1.93 £ 0.69
t value - 0.534 0.736 2.137*

* Denotes statistically significant elevation in PCE/NCE (p < 0.05).
a‘E values are derived from comparisons between groups using the arcsin

transformed value for the proportion of PCE for each animal and not from the
tabulated values for ratios given in this table.
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PHARMAKON RESEARCH INTERNATIONAL, INC.
) WAVERLY, PENNSYLVANIA 18471
PHONE

(717} sas-zan.

QUALITY ASSURANCE UNIT STATEMENT

Study No.: PH 309-5U-001-86

Study Director: Ruth M. Sorg

This study was conducted in compliance with the Good Laboratory Practice
Regulations. The Quality Assurance Unit conducted the inspections listed
below and reported the results to the study director and to management on the

dates indicated.

The following inspections were performed:

Interval Date
In Vivo Preliminary Phase 10/21/86
Cell and Slide Preparation Phase 10/22/86_
Reporting Ph‘ése Liz26/86

" Date QAU Report Issued

To Study Director

11/26/86

b

To Management

11/26/86

ﬂ%@ A

(Datd,

MISC3

Qual:.ty Assurance
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PHARMAKON RESEARCH INTERNATIONAL, INC.

WAVERLY, PENNSYLVANIA 18471

Compliance Statement PHONE
. (717) 586-2411

This study was conducted in compliance with the Principles of Good Laboratory
Practice (GLP) as piomnlgated by the following regqulatory agencies:

U.S. Food and Drug Administration, as stated in the Code of Federal
Regulations, Title 21, Part S8, revised as of April 1, 1980.

U.S. Environmental Protection Agency as stated in the Federal
Register, Vol. 48, No. 230, Tuesday, November 29, 1983.

Organization for Economic Co-operation and Development Guidelines
for Testing Chemicals (OECD), ISBN 92-64-12221-~4, adopted by the
council at its 535th meeting on 12th May, 1981.

Study No.:_ py 309-5U-001-86

~ "To the best of my knowledge, the study was conducted in accordance with
: applicable- Good Laboratory Practice requlations; there ‘were no devxatlons from
. these regulatlons that impacted on study-eonclusions.” R

Lk /T Qa/ | Dece i 0 1980

Study Director Date

CORR84 16



Notebook # //23
PHARMAKON RESEARCH INTERNATIONAL, INC.

Genetic Toxicology
Study Assignment

Study Number: //‘/ 399~ S -00/—F6 Protocol Available no (circle)

Study Description:

Monztor.w\ﬁ-c&.) as,,, &ﬂ
'rest Article: ;ﬁcﬁmazf. 7z &/4-4 %J €

7- /52,

. Phys:.cal Descr:.ptlon- 4 :m %d 2 yo . R , ) ‘

Date of Study Ass:.gnment from Quality Assurance: /0 =9~ £G
Study Initiation: [0-2/-£6 )
Study Completion: H-2i-F¢

solubility: _Soleble en 2357 ameniferllelrmr

Sponsor's Suggestion? _@ no {circle)
Solubility Assay Conducted: yes @oy (circle)

Vehicle (Solvent): 02V % onletk fop fte Lrat

Preliminary Toxicity Form #: A7 Wl
Eup /

Study Directér: p ,u,l:?(, ]7 . g‘k{jﬁ/ Date: /-2/- R

CHTRMS (6)




Notebook # /2D

PHARMAKON RESEARCH INTERNATIONAL, INC.

TITLE: Cytogenetic Assay- Micronucleus Test STUDY NO.?%JJ?.- JJ~00 /- L

%-Z-e_/ Date Initiated: 20 27 ¥
Date Terminated: -2l ~P%

Sponsor:
Test Article:

Description: )/,%(}&9 Sgtle )

Purpose: To evaluate the potential of the test article to induce micronuclei when
administered to mice.

Dose Levels Evaluated: Based on tht Acle ol o HR, i
at PRI, awd o ohacindaion AR [Re ,p&w,u»&—o&/

v&.. enlica,,, worg R0V, 200D ned 2857 m?/,?f_,

Sacrifice Times: 30 ¥ awd T32- hours
. 7

Vehicle: 0. QSZWML Lot # ;705"-257 Sourceo JJ/Cvz W
Volume Administered: 70 m% /A~ oL ‘ -9 .
. . . S T yAM -aP ol & /0
Route of Administration: M .
Fasting: e, > SiZ0Mr e 39, 0/ Feba
e spumeny Sosoriev oot A e L)
M 7% v b 3‘,”.” Fodt 3(»/ ([f ?241.

Species: Mouse Strain: CD-1 /0, —@#%S

Animal P.0.%# O /s75 F 7oK Date Rec'd: /o M/# 4 W35 % Thh 2500 0z 1k, ¥, w72k
Age at initiation: 7,pcedo Birth Date: ¢ /3 /86

No. of Animals per group: /J Males S emales S

Randomization: By weight awd isadimne muartio~ Tl
Animal Identification: Gor W . { <ATed (4

Food Lot # #“0 9/¢¢C Date Rec'd: /O-7-§C TYPe: (e Lockoret o
Animal Scale #: daidorreics 5 Calibrated: aau,e;' L/

Study Room # 7ox g7

Light Cycle Checked: /9/21/pt zu.s ___/A hrs. light, /2. hrs. dark

/d/) £ LS

zs/ o foerperel /
v
Tem rature and hum tY;% Mu ;w(,,z. G ¢, wu.é,d{ ﬁ/u/Jo /yay;, A-M,&*%

MWM

DA e xS -22CL

28~
L 2t - ﬁf(d 300504 Mﬁ g% 1o 20-8C

Study Director 0 Date

In estlga r

Page Y”Ti
CHTRMS (5)



Notebook ¢ //2. 3

TITLE: Cytogenetic Assay - Micronucleus Test STUDY No.;/%/ Jo j-’J V-00)-F ’

SP°ﬂ$°t;¢;‘ﬂZzM.gz:év Date Initiated: /0. 2/-£&
Test Article: &4 2% ‘ec‘%EZ Date Terminated: f)- 2/ -FC
Description: ZZ St Fogr A

_ TEST ARTICLE PREPARATION §@r’ ma/ / IE ;4*6-7-/52

. - Sk
s [1agomg i @ r1mifts 2 /307y ‘
P;"Kb T 51_';;2”} Fermall IL /A- 76 20 m~L wc('(T %QS’ZW%M

(Tora7g, | € romtlly — 20077 Ik
00 g et o e i 4508 R

" ,;78’00'7/ @/0»*/7, ‘--‘_"3_076’0',7/,;«@ : - .
T }4&}92} 'W"‘Iﬁ/vaomxm o_.zf:;'w

Compound Preparation Scale # Q.Wﬂ/ Calibrated: ,9-3/-8(
7 o?,vv‘f
Comments: -+ - . | |
Taad a2ty MW i AT (fned AG.MMMQ Srralt Ol

0.25% wroac g Qo fo fermpend TR aomgerrined. W,/,«g
ZMMM W dnd ot Av/’bn. %M-/\az:&m

S/ Sinlin oV ? _
e sy . Hixfons | aortmisomaly AN~ st/

) ) ¢ : /""“*LMS 0-2) -6 .au;‘w.% :ff}.'% R «.m/v\hﬁw
Samples g.ent: @ - A AV, e ek . /;2/7 e

no 77 -va’/(
74

Date sent: /o/3//FC Investigator 7 Date
Dose preparation fomed:m
ot gt SBoely 2uadutid p
bt /L/ . Soo //-2/-41

T?ﬁ‘ovﬂ GovmetdTT vated 2 /2. 0710‘4 Study Director d' : Date

R 10 =f~&6 FNS .
Page l 0

CHTRMS (1)




Notebook ¢___/ /2 3

" fITLE: Cytogenetic Assay - Micronucleus Test sTuOY No. APH 07 -SU v0) €%

Sponsor: Q(J'/"&Y\' mc@ Date Initiated: (6~ ~&6C
7
Test Article: W Z Date Terminated: //- L/-£%
Description: /AT foedan
/

TEST ARTICLE PREPARATION - B 9/7§d‘€ 67'\7%7'4,

WW (C/’) @ @gmj/; @/am«f/éz —7 6»27; Sl

zgsgr_m-rcf’
é L U430 gm gt
’N

o 4.4?08’?&&?— c/ogmacf’

’ 174
e 1__”;% i 078 o

s of #“ //‘H—‘ —0.593 ?,M WQ

0‘77:% /{i" £3-70j~DM-ai T jé,éwgﬁ%a” NM

Compound Preparation Scale # W:I Calibrated: /o/J; j22)

\ u,n./wzf
Comments: CL/DW‘C(?/Z«»/ MM/ M an 0((,2(,5&,5/ ﬁ‘W

rlormna. wik 877 o 50wt Tute.
Samples sent: yes @ ~7/’Q/n/d 4(:/ A /iﬁ[(i‘:/d/é;- 272 //fw
' Date sent: N/J} Ihvestigator 7 , te
Dose preparation formed: quﬁa
\—.
» &oﬁ( M. Soq A

., - Study Director y Date
Page Q 1
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QUALITY ASSURANCE STATEMENT

‘ Study Title: Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test)

Study Number: T2039.501.
Study Director: S. Haworth, Ph.D.
Initiation Date: June 30, 1983

Review Completed Date: July 29, 1983

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures, docu-
mentation, equipment, etc. are examined in order to assure
that the study is performed in accordance with the Good Lab-
oratory Practices regulations and to assure that the study
is conducted according to the protocol.

The following are the inspection dates, phases inspected,
and report dates of QA inspections of this study.

DATE OF : : REPORT SUBMITTED TO
‘ INSPECTION PHASE INSPECTED STUDY DIRECTOR MANAGEMENT
6/15/83 Protocol review 6/15/83 6/15/83
6/30/83 Initial toxicity: Strain 6/30/83 7/1/83
characterization

Treatment & plating of
the cultures

7/28/83 Final report 7/28/83 7/29/83

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw
data of the study.

¥ , Nona'S. Karten . Date
Associate Director RA/QA
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Introduction

_ ) test article AT0214 (MA #T2039)
was received on June 7, 1983, for testing in the Salmonella/
mammalian-microsome mutagenicity assay using five tester
strains, TA98, TA100, TA1535, TA1537 and TA1538, both with
and without metabolic activation by Aroclor induced rat

liver microsomes.

Conclusions

The results of the Salmonella/mammalian-microsome muta-
genicity assay indicate that under the conditions of this study,
~ 'test article AT0214 (MA #T2039) did not
cause a positive fesponse on any of the tester strains with or
without metabolic activation by Aroclor induced rat liver
microsomes. '

It should be noted that in the presence of rat liver micro-
somes, there was a two to three-fold non-dose-responsive increase
in TA1537 revertants per plate. There were also less than two-
fold increases in TA98 and TA97 revertants per plate observed in
the same experiments. However, none of the increases met the
criteria for a positive response as described in the protocol

used for this study.




MATERIALS AND METHODS?

Media Preparation

Top Agar for Selection of Histidine Revertants: Minimal

top agar was prepared with 8 g/liter Difco Bacto Agar and

5 g/liter NaCl. After autoclaving, the molten agar was distri-
buted in 100 ml aliquots into sterile bottles and stored at

room temperature. Immediately before its use in the mutagenicity
assay, the top agar was melted and supplemented with 10 ml/

100 ml agar of a sterile solution which contained 0.5 mM
L-histidine and 0.5 mM D-biotin. Twenty-five ml of sterile
deionized water was added per 100 ml top agar when it was used

in assays without metabolic activation. This ensured that final
top agar and amino acid supplement concentrations were the same

on plates with or without metabolic activation.

Top Agar for Viable Count Determination: Minimal top agar.

as described above was supplemented with 35 ml1/100 ml agar of
a sterile solution which contained 1.4 mM L-histidine and 0.12 mM
D-biotin.

Minimal Bottom Agar:r Bottom agar was Vogel-Bonner minimal
medium E.?2 '

Nutrient Broth: Nutrient broth used for growing overnight

cultures of the tester strains contained 25 g per liter of
Nutrient Broth No. 2 (Oxoid).

Nutrient Bottom Agar: Nutrient bottom agar was Vogel-

Bonner?® minimal medium E supplemented with 25 g per liter of
Nutrient Broth No. 2 (Oxoid).

1The experimental materials, methods and procedures are
based on those described by Ames, B. N., et al. Methods for
detecting carcinogens and mutagens with the Salmonella/
mammalian-microsome mutagenicity test. Mutation Research 31:
347-364, 1975. T

2yogel, H. J. and D. M. Bonner, Acetylornithinase of E.
coli: partial purification and some properties, J. Biol. Chem.,
218:97-106 (1956).

IIbid.



Tester Strain Diluent: Diluent for tester strain titering .
contained Vogel-Bonner salt solution” supplemented with 10%
Nutrient Broth.

Test Article Diluent: The solvent used for diluting the

test article was deionized, distilled H,0.

Tester Strains

The tester strains used were the histidine auxotrophs TA98,
TA100, TA1l535, TA1537 and TA1538 as suggested by Ames.® g

GENOTYPE OF THE TA STRAINS USED FOR MUTAGEN TESTING

Histidine mutation : Additional mutations

hisG46 hisC3076 hisD3052 LPS Repair R factor
TA1535 TA1537 TA1538 rfa uvrB .-

TA100 TA98 rfa uvrB +R

——

The tester strains possess characteristics which greatly enhance

their sensitivity to mutagenic materials.

Each strain possesses the rfa wall mutation which has
resulted in the loss of much of the lipopolysaccharide layer
that coats the surface of the bacteria. This allows the entry
into the bacterial cells of large ring compounds that would

otherwise be excluded by a normal intact cell wall. Secondly,

- a stable mutation resulting in the loss of an excision repair

system (uvrB) further enhances each tester strain's sensitivity
to some mutagens. Finally, strains TA98 and TAl00 contain the
pkM101 plasmid which further increases the sensitivity of these

two strains to some mutagens.

“Vogel, H. J., et al., op cit.

Ames, B. N.o, et al., op cit.




TA98, TA1537 and TAl538 are reverted from histidine
dependence (auxotrophy) to histidine independence (prototrophy)
by frame shift mutagens. TAl00 and TAl535 are reverted by

mutagens that cause base substitutions.

Tester strains in use at Microbiological Associates were
received directly from Dr. Bruce Ames, Department of Biochemistry,

University of California, Berkeley.

Tester strain stocks were stored in liquid nitrogen, and
fresh cultures were inoculated directly from these frozen stocks.
Broth cultures were grown overnight at 37°%C with shaking. At
the time of its use in the mutagenicity assay, each culture was
checked, as described by Ames, for the presence of the rfa wall
mutation and strains TA98 and TAl00 were checked for the presence
of the pkM10l plasmid.® '

Toxicity Determination and Selection of Maximum Test Article
Dose Level

The test article was checked for toxicity to the tester
strains up to a concentration of 10 mg/plate. An aliquot
from ten dilutions of the test article was plated with an
overnight TAl100 culture on selective minimal agar, both in the
presence and absence of metabolic activation. Toxicity is
detectable by a decrease in the number of revertant colonies
occurring per plate and/or by a thinning or disappearance of the
background bacterial lawn. The highest concentration of test
article used in the subsequent mutagenicity assay was that which
gave a detectable reduction in the number of revertants per plate
and/or produced a thinning or disappearance of the background

bacterial lawn.

Whén necessary, separate dose levels are plated for the
portion of the assay with metabolic activation and the without

metabolic activation portion of the assay.

The results of the preliminary toxicity determination are

presented in the Results section of the final report.

SAmes, B. N., et al., op cit.
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Plating Procedures for the Mutagenicity Assay

Test System Identification: Each plate was labeled using .

indelible ink with a code system which identifies the test article,
test phase, dose level and activation as described in detail in
Microbiological Associates' Microbial Mutagenesis Standard

Operating Procedures.

Test Article: The test article was solubilized and serially

diluted immediately before its use in the mutagenicity assay.
Five doses of the test article were plated with all five

tester strains (TA98, TAl00, TA1l535, TA15_37, TA1538) with
metabolic activation and without metabolic activation. All
positive controls, solvent controls and test article doses were
plated in triplicate. Without metabolic activation, 50 ul of
tester strain and 50 pl of solvent or test article were added to
2.5 ml of molten selective top agar at 45°C. With metabolic
activation, 50 pl of tester strain, 50 pl of solvent or test

article, and 0.5 ml of S-9 mix were added to 2.0 ml of molten

selective top agar at 45°. After vortexing, the mixture was .
overlayed onto the surface of 25 ml of minimal bottom agar. After
the overlay had solidified, the plates were inverted and incubated
for 48 hours at 37°C.

Positive Controls: All combinations of positive controls

and tester strains plated along with the assay are listed below:

Strain Activation Positive Controls Conc. per Plate
TA98 + 2-Aminoanthracene 4.0 ug
TA98 - 2-Nitrofluorene 5.0 ug
TA100 + 2-Aminoanthracene 4.0 ug
TA100 - Sodium Azide 5.0 ug
TA1535 + 2-Aminoanthracene 4.0 pg
TA1535 - - Sodium Azide 5.0 pug
TA1537 + 2-Aminoanthracene 4.0 ug
TA1537 - 9-Aminoacridine 75 ug
TA1538 + 2-Aminoanthracene 4.0 yug
TA1538 - 2-Nitrofluorene 5.0 ug




Source and Grade

9-Aminoacridine (CAS #90-45-9), Sigma Chemical Co.,
grade 1I, V90% pure

2-Aminoanthracene (CAS #613-13-8), Sigma Chemical Co.,
practical grade

2-Nitrofluorene (CAS #607-57-8), Aldrich Chemical Co.,
98% pure ‘

Sodium Azide (CAS #26628-22-8), Sigma Chemical Co.,
practical grade

Tester Strain Titers: Tester strain titers were determined

by viable count assays on nutrient agar plates. The averaged
number of cells plated per plate are reported on the individual
strain data forms.

Test Article Sterility Determination: The most concentrated

test article dilution for the mutagenicity assay was checked for
sterility by plating a 50 ul aliquot of the dilution on selective

agar.

Liver Microsomal Enzymes

Preparation of S-9 Homogenate: Liver microsomal enzymes

were prepared from male Sprague-Dawley rats that had been injected
with Aroclor 1254 at 500 mg/kg. The Aroclor was diluted in corn
o0il to a concentration of 200 mg/ml. Five days after their i.p.
injection with the Aroclor, the rats were sacrificed by
decapitation, and their livers were excised. The rats were fasted

for 12 hours immediately preceding sacrifice.

The preparation of the micrbsomal enzyme fraction was carried
out with sterile glassware and solutions at 0-4°C. The liver
from each rat was excised and placed in approximately 20 ml of
0.15M KC1l contained in a pre-weighed beaker. After weighing the
liver, it was transferred to another beaker containing 3 volumes
of 0.15M KC1 (3 ml/g of wet liver) where it was minced with sterile
scissors. The minced liver was homogenized in a Potter—-Elvehjen

apparatus with a teflon pestle. The homogenate was centrifuged



at 9000 x g for 10 minutes in the SS-34 rotor of a Sorvall SS-3 .

centrifuge. The supernatant (referred to by Ames as the S-9
fraction) was decanted, and small aliquots were distributed into

freezing ampules which were stored at < -70°¢.

Preparation of §-9 Mix: The S-9 mix was prepared immediately

before its use in the mutagenicity assay-.

The microsomal enzyme reaction mixture (5-9 mix) which was

added to the soft agar overlay contained the following components

per ml:

s-9 0.10 ml
0.2M MgCl,/.825M KC1l 0.04 ml
0.04M NADP 0.10 ml
0.04M Glucose-6-phosphate 0.10 ml1
1.00M NaH2POu, pH 7.4 0.10 ml
Hzo 0.56 ml

: 1.00 ml

Colony Counting

Revertant colonies for a given tester strain within a given .

test article dilution series were counted either entirely by
automated colony counter or entirely by hand. Plates with
sufficient test article precipitate to interfere with automated

colony counting were counted manually.

The condition of the background bacterial lawn was
evaluated for evidence of test article toxicity, by using a
dissecting microscope. This toxicity was scored relative to
the solvent control plate and recorded along with the revertant
count for that plate on the individual strain data forms using

the code system on page 14.

Analysis of Data

All platings were done in triplicate. For each triplicate
plating, an average and standard deviation were calculated.

The calculations were done on a Hewlett-Packard HP-25 programmable

calculator which employs the following eguations:




Average (x)

n
X = % X xi
i=1
Standard Deviation (SX)
Ix? - (Ix)?
S = ' n
X n-1

Evaluation of Mutagenicity Assay Data

For a test article to bé considered positive, it must
cause at least a doubling in the mean revertants per plate of
at least one tester strain. This increase in the mean number
of revertants per plate must be accompanied by a dose response
to increasing concentrations of the test article. 1In those
cases where the observed dose-responsive increase in TA1l537 or
TA1538 revertants per plate is less than three-fold, the

response must be reproducible.
Archives

All experimental records of the study are maintained in
the Microbiological Associates' archives located at 1530 East
Jefferson Street, Rockville, Maryland, 20852.

Stability of the Test Article

The stability of the test article under the actual exper-
imental conditions used in this study was not determined by

Microbiological Associates.



RESULTS
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The Salmonella/Mammalian-Microsome Mutagenicity Assay is
divided into two phases.

The first phase, the preliminary
toxicity determination, is used to establish the dose range

over which the test article will be assayed. The second phase

is the mutagenicity assay of the test article.

Results of the preliminary toxicity determination of

test article AT0214 (MA #T2039) are presented
in Tables 1 and 2.

-11-




PRELIMINARY TOXICITY DETERMINATION
OF TEST ARTICLE ‘

. T2039-A1
Experiment I.D.

T2039.501 Table 1 AT02]14
Study Number - Test Article Identification
With -9 Activation
Test Article TA100 TA100
Concentration Revertants/ Background
Hg/Plate Plate Bacterial Lawn¥*
H,O0 50 pl 84 1
0.0001 . 70 ’ 1
0.001 %0 1
0.010 94 1
0.033 84 1
0.10 85 . 1
0.33 80 | 1
1.0 81 ’ 1
10 75 1
100 80 1
1,000 41 4

*Refer to background bacterial
lawn evaluation code key

Date Plated 6/30/83

Dilutions of the test article are plated with TA100

on selective agar in the presence and absence of
metabolic activation. Toxicity is detectable by (1)

a decrease in the number of revertant colonies occur-
ring per plate and/or (2) by a thinning or disappearance

of the background bacterial lawn. Colonies are machine .
counted unless otherwise noted.

-12-~
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PRELIMINARY TOXICITY DETERMINATION

T2039.501

Study Number

OF TEST ARTICLE

T2039-a1

Experiment I.D.

Table 2

AT0214

Test Article Identification

Without S-9 Activation

Test Article TAL100 TA100
Concentration Revertants/ Background
prg/Plate Plate Bacterial Lawn®*
H,O0 50 ul 89 1
0.0001 78 1
0.001 99 1
0.010 95 1
0.033 83 1
0.10 97 1
0.33 82 1
1.0 97 1
10 106 1
100 100 1
1,000 11 4

*Refer to background bacterial
lawn evaluation code key

Date Plated 6/30/83

Dilutions of the test article are plated with TAl00
on selective agar in the presence and absence of

metabolic activation.

Toxicity is detectable by (1)

a decrease in the number of revertant colonies occur-
ring per plate and/or (2) by a thinning or disappearance
of the background bacterial lawn.
counted unless otherwise noted.

Form No. MA-281

12/1/82

-13-

Colonies are machine



Condition of the Background Bacterial Lawn

The condition of the background bacterial lawn is evaluated
for each spontaneous/induced revertant plate, both macroscopically
and microscopically by using a dissecting microscope. The evalua-
tion is recorded using the following code:

BACTERIAL BACKGROUND LAWN EVALUATION CODES

Code Definition Characteristics
1 or Normal Distinguished by a healthy
blank microcolony lawn.

2 Slightly Reduced Distinguished by a noticeable

thinning of the microcolony lawn
and an increase in the size of
the microcolonies compared to
the solvent control plate.

3 Moderately Reduced Distinguished by a marked

' thinning of the microcolony lawn
and an increase in the size of
the microcolonies compared to
the solvent control plate.

4 Extremely Reduced Distinguished by an extreme
thinning of the microcolony lawn
and an increase in the size of
the microcolonies compared to
the solvent control plate.

5 Absent Distinguished by a complete lack
of any microcolony background lawn.

Evidence of test article precipitate of the plates is
recorded by addition of the following precipitate code
to the code number used to evaluate the condition of the
background bacterial lawn.

SP Slight Precipitate Distinguished by noticeable

: precipitate on the plate, however,
the precipitate does not influence
automated counting of the plate.

MP " Moderate Precipitate Distinguished by a marked amount
of precipitate on the plate,
requiring the plate to be hand
counted.

HP Heavy Precipitate Distinguished by a large amount
) of precipitate on the plate, making
‘the required hand count dlfflcul.

Thus, 3-MP would indicate a Dlato observed to have a moderately
reduced background bacterial lawn with a marked amount of precipitate
which required a hand count.

-14-



. The results of the preliminary toxicity study of MA #T2039
indicate that the appropriate maximum dose level to be tested

in the mutagenicity assay would be 600 pg per plate.

The results of the mutagenicity assay are presented in
Tables 3 through 14. This data was generated in Experiments
T2039-B2 through T2039-B4.

In Experiment T2039-Bl, all mutagenicity plates were con-
taminated by bacteria which made accurate gquantitation of histidine

revertants impossible.

In Experiment T2039-B2, a small increase in TA98 revertants
per plate and a doubling in the number of TA1537 revertants per
plate was observed in- the presence of rat liver microsomes. 1In
order to confirm these observations, the test article was, retested
in Experiment T2039-B3 over an extended dose range in the presence
of rat liver microsomes on TA98 and TAl1537. The results with TA1537
are shown in Table 9. Due to the presence of an intermediate

‘ sized TA98 colony type that was present on the TA98 plates (this
phenomenon has been observed in ours and other laboratories),
it was not possible to accurately quantitate the TA98 revertants
per plate. A three-fold increase in TA1537 revertants was observed

at the 600 uyg per plate dose level.

Althougﬁ a two~fold and a three-fold increase in TA1537
revertants was observed in Experiments B2 and B3, due to the absence
of a clear dose response, these results did not meet the criteria
for a positive response as defined by the protocol used for this

study.

In an attempt to further clarify the response observed on
TA1537, the test article was tested on TA97, a recently developed
strain that Ames has recommended to be used in place of TA1537
due to its greater sensitivity to some mutagens. In this experiment,
TA98 and TAl537 were also used. The results of these studies are
shown in Tables 11 through 14. 1Increases in revertants per plate
‘ were observed at the 500 and 600 pg per plate dose levels for all



three tester strains, TA97, TA98 and TA1537. The responses were .
less than two-fold on TA97 and TA98 and 2.5-fold on TAl537.

Again however, none of the responses met the criteria of a

positive response.

-16-~
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PROTOCOL AMENDMENT - .

Date: July 28, 1983

Sponsor:

Sponsor's Test Article Designation: ATO0214
Study No.: T2039.501

Protocol No.: SPGT501 112382

Protocol Title: Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test)

1. TA97 was used in addition to the five standard tester strains.

Reason for Amendment:

Ames has shown that TA97 is more sensitive to some mutagens
than is TA1537.! 1In our attempt to clarify the equivocal
response observed on TA1537, the Sponsor agreed to the
suggestion of using TA97 in Experiment T2039-B4. .

1Levin, et al. A new Salmonella tester strain, TA97, for

the detection of frameshift mutagens. Mutation Research
94:315-330, 1982.

APPROVAL:

\ﬁ%?m A7 %uﬁ%f; 7/2/25

Steve R. Haworth, Ph.D. Date
Study Director

SR 245725
“Ph.D. / Date
Study Coordinatbf
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. Catalog No. 82-501
SALMONELLA/MAMMALIAN-MICROSOME PLATE INCORPORATION
MUTAGENICITY ASSAY (AMES TEST)

1.0 PURPOSE
The purpose of this study is to evaluate the mutagenic
potential of the test article (or its metabolites) based
on its ability to induce back mutations at selected loci
of several strains of Salmonelle typhimurium in the
presence and absence of exogenous metabolic activation.
2.0 TEST ARTICLE
2.1 1Identification: AT0214
2.2 Analysis: ‘
The sponsor will be directly responsible for deter-
mination and documentation of the analytical purity
and composition of the test article (see attached
Test Article Characterization form) and the sta%}lity
of the dosing solutions.
3.0 SPONSOR
3.1 Name:
,
3.2 Address:
3.3 Authorized Representative:
4.0 TESTING FACILITY
4.1 Name: Division of Genetic Toxicology
Microbiological Associates
4.2 Address: 5221 River Road 2!
Bethesda, Maryland 20816 %
. \’,\
4,3 Study Location: Rockville Laboratory R 2
. JUN101883%
4.4 study Director: Steve R. Haworth, Ph.D.
/\\
L7
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TEST SYSTEM

The Ames Test has been shown to be a sensitive, rapid,
accurate indicator of the mutagenic activity of a wide
range of chemical classes.

The tester strains to be used will be the Salmonella
typhimurium histidine auxotrophs TA98, TAl100, TA1l535,
TA1537 and TA1538 as described by Ames (Ames, et al.,
Mutation Research 31:347-364, 1975).

GENOTYPE OF THE TA STRAINS USED FOR MUTAGEN TESTING

Histidine mutation Additional mutations

hisG46

hisC3076 hisD3052 LPS Repair R factor

TA1535 TA1537 TA1538

TAl100

uvrB -

rfa
_TA98 rfa uvrB +R

All of the tester strains contain, in addition to a muta-
tion in the histidine operon, two additional mutations
which enhance their sensitivity to some mutagenic

compounds. The rfa mutation causes a loss of one of the
enzymes responsible for the synthesis of part of the lipo-
polysaccharide layer of the cell wall. The resulting cell
wall deficiency increases the permeability of the cell to
certain classes of chemicals such as those containing large
ring systems that would otherwise be excluded by a normal
intact cell wall.

The second mutation is a deletion in the uvrB gene which
results in a deficient DNA excision-repair system. This
deficiency results in greatly enhanced sensitivity to some
mutagens. Since the uvrB deletion extends through the bio
gene, all of the tester strains containing this deletion
also require the vitamin biotin for growth.

Finally, strains TA98 and TAl00 also contain the pkM101}l
plasmid (carrying the R-factor) which further increases
the sensitivity of these two strains to some mutagens.

The mechanism by which this plasmid increases sensitivity
to mutagens has been suggested to be due to its coding for
an error-prone DNA repair polymerase.

TA98, TA1537 and TA1538 are reverted from histidine depen- .
dence (auxotrophy) to histidine independence (prototrophy)

%% MICROBIOLOGICAL
>’ ASSOCIATES

SPGTS01 112382 2 of 10 -31- Ao \\hoaker
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by frame shift mutagens. TAl00 and TAl535 are reverted by
’ mutagens that cause base substitutions.
5.1 Source
Tester strains in use at Mlcroblologlcal Associates
were received directly from Dr. Bruce Ames, Depart-
ment of Biochemistry, University of California,
Berkeley.

5.2 Storage
All Frozen Permanent and Working Stocks of the tester
strains will be stored in liquid nitrogen. Working
Stocks will be prepared by growing a fresh overnight
culture inoculated by a scrape of the Frozen Permanent
Stock, adding DMSO (.09 ml/ml of culture) and freezing
away small aliquots (0.1 - 0.2 ml) in glass vials.

5.3 Overnight Culture Preparation
Oovernight cultures will be prepared by removing a
Working Stock vial from the liquid nitrogen freezer
and allowing it to thaw. A loopful of the thawed
aliquot will be transferred to a baffled shake flask
containing approximately 50 ml of culture media.
The inoculated flask will be placed in a shaker/
incubator at 37°C.

‘ 5.4 Harvesting of Cultures
All cultures will be harvested by monitoring optical

density rather than by duration of incubation since
overgrowth of cultures can cause loss of sensitivity
to some mutagens. Cultures will be removed from 9
incubation at a density of approximately 1-2 x 10
cells per ml.

5.5 Genotype Characterization
On the day of their use in the mutagenicity assay,
all tester strain cultures will be checked for the
following genetic markers:

5.5.1 The presence of the rfa wall mutation will be
confirmed by demonstration of sen51t1v1ty to

crystal violet.

5.5.2 The presence of the pkM1l0l plasmid will be con-
. firmed for tester strains TA98 and TAl00 by
demonstration of resistance to Ampicillin.

5.5.3 Spontaneous reversion frequencies that are
characteristic of the respective strains will
be demonstrated by plating aliquots of the

, ‘ ’ culture on sel-ecti__,ve media.
@ MICROBIOLOGICAI
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6.0 EXPERIMENTAL DESIGN

The test article will be tested at a minimum of five dose .
levels along with appropriate solvent and positive controls

on tester strains TA98, TA1l00, TAl1535, TA1l537 and TA1538

with and without metabolic activatiog. Following an

approximate 48 hour incubation at 37°C, revertant colonies

per plate will be counted.

6.1 Dose Levels
Using TAl00 as the indicator strain, each test article
will be checked for toxicity up to a concentration of
10 mg/plate if solubility/miscibility permits. Test
articles which exhibit limited solubility/miscibility
will be tested for toxicity up to the maximum workable
concentration attainable in the solvent of choice.
The toxicity determination will be conducted both in
the presence and absence of exogenous metabolic acti-
vation. An aliquot from each of at least eight
dilutions of the test article will be plated with an
overnight TA100 culture on selective minimal agar.
Toxicity is detectable as a decrease in the number of
revertant colonies occurring per plate and/or by a
thinning or disappearance of the background bacterial
lawn. The highest concentration of test article used
in the subsequent mutagenicity assay will be that
which gives a detectable reduction of revertants on .
the selective plates and/or a thinning or disappear-
ance of the background bacterial lawn.

r

If no toxicity is observed, then the highest dose
level used in the mutagenicity assay will be 10
mg/plate unless:

1) The test article exhibits limited solubility or is
not uniformly dispersible in the solvent of
choice.

2) The test article precipitates heavily in the top
agar.

3) There is insufficient test article available to
either demonstrate toxicity or achieve a maximum
dose level of 10 mg/plate.

4) The study coordinator indicates an alternate top
dose level.

6.2 Frequency and Route of Administration
The test system will be exposed to the test article
via the plate incorporation methodology originally
described by Ames (Ames, et al., Mutation Research .
31:347-364, 1975). This methodology has been

33 % WMICROBIOLOGICAL
L TEET ~ ASSOCIATES
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shown to detect a wide range of classes of chemical
mutagens. All dose levels of test article, solvent
controls and positive controls will be plated in
triplicate. .

6.3 Exogenous Metabolic Activation
6.3.1 Liver Microsomal Enzymes - S-9 Homogenate

6.3.1.1 Homogenate Preparation
The preparation of the microsomal
enzyme fraction will be carried out
with sgerile glassware and solutions
at 0-4°C. Excised livers will be
placed in approximately 20 ml of 0.15M
KCl contained in a pre-weighed beaker.
After the liver is weighed, it will be
transferred to another beaker contain-
ing 3 volumes of 0.15M KC1 (3 ml/g of
wet liver) where it will be minced
with sterile scissors. The minced
liver will be homogenized and
centrifuged at 9000 x g for 10
minutes. The supernatant (referred to
by Ames as the S-9 fraction) will be
decanted, and small aliquots will be
distributed into freezing ampules
which will be stored at < -70°cC.

6.3.1.2 S-9 Characterization
Each batch of S-9 homogenate will be
characterized for its ability to meta-
bolize the promutagens 7,12-
dimethylbenzanthracene, and 2-amino-
anthracene to mutagens as described by
deSerres (deSerres, et al., Science
203:563-565, 1979).

6.3.1.3 Species, Strain, Sex, Inducer
Liver microsomal enzymes will be
prepared from male Sprague-Dawley rats
that have been injected with Aroclor
1254 at 500 mg/kg. The Aroclor will
be diluted in corn oil to a concen-
tration of 200 mg/ml. Five days after
i.p. injection with the Aroclor, the
rats will be sacrificed by decapita-
tion, and their livers will be
excised. The rats will be fasted for
12 hours immediately preceding sacri-
fice.

% MICROBIOLOGICALI
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60 302 S-g Mix
© The S-9 mix will be prepared immediately prior .
to its use in any experimental procedure.

One ml of the microsomal enzyme reaction
mixture (S-9 mix) which is added to the soft
agar overlay will contain the following
components:

HZO 0.56 ml
1.00M NaH,PO,, PH 7.4 0.10 ml
0.20M MgCl,/0.825M KCl 0.04 ml
0.04M G-6-P 0.10 ml
0.04M NADP 0.10 ml
s-9 , 0.10 ml

1.00 ml

Each plate will receive 0.5 ml of the S-9 mix.

e 6.4 Controls .

6.4.1 Positive Controls
All combinations of positive controls and
tester strains plated concurrently with the
assay are listed below:

Strain Activation Positive Controls Conc. per Plate
TA98 + 2-aminoanthracene 4.0 ug
TA98 - 2-nitrofluorene 5.0 ug
TA100 + 2-aminoanthracene 4.0 ug
TA100 - sodium azide 5.0 ug
TA1535 + 2-aminoanthracene 4.0 ug
TA1535 - sodium azide 5.0 ug
TA1537 + 2-aminoanthracene 4.0 ug
TA1537 - 9-aminoacridine 75 ug
TA1538 + 2-aminoanthracene 4.0 ug
TA1538 - 2-nitrofluorene 5.0 ug

Solvent Controls

Appropriate solvent controls will be plated

for all strains with and without metabolic

_ activation. Solvents compatible with this

e test system in order of preference include .

[¢)]
.
-3
)
N

but will not be limited to: Deionized distilled
0, dimethylsulfoxide (CAS #67-68-5),

Hy

A< MICROBIOLOGICAL
' .~ ASSOCIATES
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acetone (CAS {67-64-1), and ethanol
({CAS #64-17-5).

6.4.3 Sterility Controls

6.4.3.1 The most concentrated test article
dilution will be checked for
sterility.

6.4.3.2 The S-9 mix will be checked for
sterility.

6.4.4 Tester Strain Titers
Each tester strain titer will be determined by
plating an appropriate dilution of each over-
night culture on complete agar.

7.0 METHODS

7.1

SPGTS01

112382 7 of 10
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Plating Procedures for the Mutagenicity Assay

The test article will be solubilized and serially
diluted immediately before its use in the mutagenicity
assay. S-9 mix will also be prepared immediately
prior to its use in the mutagenicity assay.

At least five doses of the test article will be plated
with the appropriate tester strains, both with and
without metabolic activation.

Without metabolic activation, 50 ul of tester strain
and 50 ul of solvent or test article will be added to
2.5 ml of molten selective top agar at 45°c. With
metabolic activation, 50 ul of tester strain, 50 ul of
solvent or test article solution and 0.5 ml of S-9 mix
will be added to 2.0 ml of molten selective top agar
at 45°C. After vortexing, the mixture will be
overlayed onto the surface of 25 ml of minimal bottom
agar. After the overlay has solidified, the plates
will be inverted and incubated for approximately 48
hours at 37°C. When necessary, aliquots of other

than 50 ul of test article/solvent will be plated.

Test System Identification

Each plate will be labeled using indelible ink with a
code system which identifies the test article, test
phase, dose level, strain and activation type as
described in detail in Microbiological Associates'
Microbial Mutagenesis Standard Operating Procedures.

Colony Counting ‘
Revertant colonies for a given tester strain within a

given test article dilution series will be counted

&, MICROBIOLOGICAI
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either entirely by automated colony counter or
entirely by hand. Plates with sufficient test article .

T20$8‘561

precipitate to interfere with automated colony
counting will be counted manually.

7.3.1

Background Bacterial Lawn Evaluation

The condition of the background bacterial
lawn on plates in the assay will be evaluated
for evidence of test article toxicity and
precipitate. Evidence of toxicity will be
scored relative to the solvent control plate
and recorded along with the revertant count
for that plate.

Analysis of Data
For all replicate platings, the mean revertants per
plate and the standard deviation will be calculated.

8.0 EVALUATION OF TEST RESULTS

For a test article to be considered positive, it must cause
at least a doubling in the mean revertants per plate of at
least one tester strain. This increase in the mean number
of revertants per plate must be accompanied by a dose

response to increasing concentrations of the test article.
In those cases where the observed dose-responsive increase

in TA1537 or TAl1538 revertants per plate is less than
three-fold, the response must be reproducible.

9.0 CRITERIA FOR DETERMINATION OF A VALID TEST

The following criteria must be met for the assay to
be considered valid:

9.1

SPGTS501

Tester Strain Integrity

9.1.1

9.1.2

rfa Wall Mutation

In order to demonstrate the presence of the
deep rough wall mutation, all tester strain
cultures must exhibit sensitivity to crystal
violet.

pkM10l Plasmid R-factor

In order to demonstrate the presence of the
pkM10l plasmid R-factor, tester strain cultures
of TA98 and TAl100 must exhibit resistance to
Ampicillin.

Characteristic Number of Spontaneous Revertants
All tester strain cultures must exhibit a
characteristic number of spontaneous revertants

%< MICROBIOLOGICAL
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per plate. The acceptable ranges are as

follows:
TA98 10 - 50
TA100 80 -~ 240
TA1535 5 - 45
TA1537 3 - 21
TA1538 5 - 35

9.1.4 Tester Strain Titers
In order to ensure that appropriate numbers of
bacteria are plated, tester strajn culture
titers mugt be greater than 1x10~ but less

than 4x10°.

9.1.5 Positive Control Values
Positive control values must exhibit at least a
three fold increase in the number of revertants
per plate over the average value for the sol-
vent control for the respective strain.

9.2 Toxicity
9.2.1 Minimum Number of Dose Levels

A minimum of three non-toxic dose levels are
required to evaluate assay data.

FINAL REPORT

-

A report of the results of this study will be prepared
by the Testing Laboratory and will accurately describe all
methods used for generation and analysis of data.

Results of the preliminary toxicity determinations will be
presented which will include the number of revertants per

plate and a background bacterial lawn evaluation for each

dose level.

Results presented for the mutagenicity assay will include
the number of revertants per plate with a corresponding
background bacterial lawn evaluation, along with a mean
and standard deviation for all replicate platings.

RECORD AND TEST ARTICLE ARCHIVES

11.1 Records .
Upon completion of the final report, all raw data
and reports will be maintained by the Regulatory
Affairs Unit of Microbiological Associates in
accordance with the Terms and Conditions.

<< MICROBIOLOGICAL
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11.2 Test Article ’
A sample of the Test Article will be held in
storage in accordance with the Terms and
Conditions.

GOOD LABORATORY PRACTICES

This study will be performed in compliance with the pro-
visions of the Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies.

Will this study be submitted to a regulatory agency? No
I1f so, to which agency or agencies?

Does the sponsor request that samples of the Test Article

dosing solutions be returned? No

SCHEDULE OF EVENTS

scupuLs o svaves bl
13.1 Proposed Initiation Date: 6 /&0 ¥3

13.2 Scheduled Completion Date: 7/29/83
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SPONSOR'S AUTHORIZEY REPRESENTATIVE

<

DATE PROT COL APPROVED BY SPONSOR

L A2 Q%a/zz{% bls/3 .

STUDY DIRECTOR DATE
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